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APCS  CLIMATIC  ZONE  LABOR 
ADJUSTMENT  FACTORS 


l  INTRODUCTION 


Background 

The  Army  Facilities  Components  System  (AFCS)*  is  a  computerized  military 
engineering  construction  support  system  designed  in  response  to  the  need  for 
an  improved  construction  planning  method  in  the  theater  of  operations  (TO). 

One  factor  which  must  be  considered  in  TO  construction  planning  is  worker  pro¬ 
ductivity  in  different  climates.  To  allow  for  these  differences,  the  U.S. 

Army  Construction  Engineering  Research  Laboratory  (USA-CERL)  in  1971  adapted  a 
set  of  multipliers  for  use  with  the  AFCS.  The  multipliers  had  been  used  for 
several  years  in  construction  labor  estimates,  probably  originating  from 
records  on  Army  overseas  experience.*  The  "AFCS  Climatic  Zone  Labor  Adjust¬ 
ment  Factors"  were  based  on  an  earlier  mathematical'  model,2  in  which  the  old 
factors  were  scaled  using  a  value  of  1.00  for  normal  (temperate)  conditions 
and  assuming  normal  worker  output.  Worker  efficiency  factors  in  the  model  had 
been  derived  from  a  set  of  equations  that  measure  average  skin  temperature  as 
a  function  of  air  temperature,  wind  speed,  relative  humidity,  solar  radiation, 
type  of  task  being  done,  and  clothing  worn.  These  results  were  correlated 
with  some  field  data^  on  productivity  to  establish  an  expression  of  labor  ef¬ 
ficiency.  The  factors  resulting  from  this  scale-up  were  to  be  used  with  the 
corresponding  four  climatic  zones  for  which  the  Army  identifies  standard  con¬ 
ditions. 


Based  on  its  mission  to  supply  accurate  engineer  estimates  in  support  of 
operation  orders,  the  416th  Engineer  Command  asked  the  U.S.  Army  Engineer  Div¬ 
ision,  Huntsville,  AL,  to  validate  the  factors  based  on  current  knowledge  of 
climatic  zones  and  improved  analytical  techniques.  Huntsville  tasked  USA-CERL 
with  this  project.  Revised  factors  should  reflect  any  changes  since  1971  in 
materials,  construction  methods,  and  equipment  that  couLd  affect  laborer  pro¬ 
ductivity.  Recent  information  on  seasonal  climatic  factors  was  to  be  in¬ 
cluded,  and  a  matrix  was  to  be  developed  to  account  for  use  of  local  national 
(indigenous)  labor  rather  than  U.S.  engineer  troops.  This  information  would 
help  base  development  planners,  engineer  commands  or  units,  and  Corps  of  Engi¬ 
neers  estimators  in  developing  accurate  construction  labor  estimates. 


^Technical  Manual  (TM)  5-304,  Army  Facilities  Components  System:  User's  Guide 
(U.S.  Department  of  the  Army,  October  1979). 

♦However,  the  exact  origin  is  unknown. 

2E.  J.  Kuipers,  A  Method  of  Forecasting  the  Efficiency  of  Construction  Labor 
in  Any  Climatological  Conditions,  Ph.D.  Dissertation,  University  of  Illinois 
(Ann  Arbor,  MI:  University  Microfilms  International,  1976). 

^NAVFAC  P-385,  Base  Development  Planning  for  Contingency  Operations  (U.S. 
Department  of  the  Navy,  Naval  Civil  Engineering  Laboratory,  July  1973). 

^Army  Regulation  (AR)  70-38,  Research,  Development,  Test,  and  Evaluation  of 
Material  for  Extreme  Climatic  Conditions  (U.S.  Department  of  the  Army,  August 
1979). 
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Objectives 

The  objectives  of  this  study  were  to  (1)  validate  and/or  revise  the  AFCS 
Climatic  Zone  Labor  Adjustment  Factors  using  field  data  and  new  mathematical 
techniques  and  (2)  develop  a  matrix  that  includes  local  nationals  and  troops 
in  using  these  factors  to  estimate  labor  requirements. 


Approach 

State-of-the-art  methods  for  adjusting  Labor  factors  based  on  climate 
were  investigated,  and  field  data  were  collected  on  worker  productivity  for 
various  outdoor  climates.  This  information  was  used  in  a  regression  analysis 
to  develop  new  factors  that  could  be  compared  with  the  existing  ones. 

Data  were  then  collected  on  worker  productivity  for  different  local  na¬ 
tionals  under  various  climatic  conditions,  and  these  results  were  used  to  de¬ 
velop  factors  that  would  compare  indigenous  to  troop  labor.  All  information 
was  compiled  into  matrices  of  extended  labor  adjustment  factors. 


Scope 


This  study  considers  only  the  46  countries  of  primary  interest  to  the 
Facilities  Development  Branch,  U.S.  Army  Engineer  Division,  Huntsville,  AL. 
These  countries  are  the  focus  of  Huntsville's  Foreign  Equivalent  Construction 
Stock  Items  and  Local  Building  Component  Study,  Phases  I  and  II. 


Mode  of  Technology  Transfer 

It  is  recommended  that  the  results  from  this  study  be  incorporated  into 
Army  Technical  Manual  (TM)  5-304,  AFCS  User's  Guide. 


^Louis  Berger  International,  Inc.,  AFCS  Foreign  Local  Building  Components  and 
Construction  Materials,  Addendum  "A/1  Central  and  South  America,  Draft  Report 
(U.S.  Army  Engineer  Division,  Huntsville,  March  1984). 
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2  ANALYSIS  OF  KX I ST INC  FACTORS 


Methods  for  Standardizing  Atmospheric  Conditions 


The  four  AFCS  Climatic  Zones  were  established  based  on  air  temperature, 
wind  velocity,  relative  humidity,  and  solar  radiation.  AR  70-38”  gives  the 
range  of  environmental  factors  associated  with  each  climatic  category  and  Fig¬ 
ure  2-1  of  TM  5-304'  shows  the  geographic  extent  of  each. 


In  Kuipers’  model,  the  atmospheric  data  used  in  the  equations  came  from 
international  records  exchange  between  zone  countries  and  the  U.S.  Department 
of  Commerce  Environmental  Sciences  Services  Administration.  The  factors  were 
calibrated  using  a  complex  association  of  temperature,  wind  speed,  and  rela¬ 
tive  humidity.  Measurement  methods  now  exist  that  express  atmospheric  condi¬ 
tions  as  one  value.  These  methods  can  be  used  to  standardize  different  forms 
of  reported  climatological  data  for  use  in  statistical  analysis.  (For  hot 
cLimates,  the  technique  measures  heat  stress;  a  different  scale  is  used  to 
measure  cold  stress  for  extremely  cold  regions. 


Heat  Stress  Measurement 


Four  basic  factors  determine  the  degree  of  heat  stress  exerted  by  the  en¬ 
vironment:  air  temperature,  humidity,  air  movement,  and  heat  radiation 
(and/or  direct  conduction)  from  objects.  Several  heat  stress  indices  have 
been  developed  to  predict  whether  exposures  to  hot  environments  will  result  in 
excessive  heat  strain.  The  two  used  most  are  the  Heat  Stress  Index  (HSI)  and 
the  Wet-Bulb  Globe  Temperature  (WBGT )  index.  Instrumentation  and  calculations 
required  for  a  WBGT  assessment  are  simpler  than  those  for  the  HSI  (Figure  1). 

The  WBGT  index  was  developed  as  a  simple  method  for  determining  if  mili¬ 
tary  troops  are  likely  to  suffer  from  heat  illness  in  hot  environments.  Only 
two  or  three  measurements  are  needed:  wet-bulb  (static)  temperature  (WB), 
dry-bulb  temperature  (DB),  and  globe  temperature  (GT).  To  convert  other  forms 
of  atmospheric  data  into  WBGT  values,  one  of  two  equations  can  be  used,  de¬ 
pending  on  the  presence  of  a  solar  load: 

WBCT  =  0.7WB  ♦  0.2GT  ♦  0.1DB  (with  solar  load)  [Eq  1] 

WBGT  =  0.7WB  ♦  0.3GT  (without  solar  load).  [Eq  2] 

An  average  WGBT  value  can  thus  be  computed  if  a  person  is  exposed  to  a  se¬ 
quence  of  differing  thermal  environments. 

Cold  Stress  Measurement 


Two  basic  factors  determine  the  degree  of  cold  stress  exerted  by  the  en¬ 
vironment:  air  temperature  and  wind  velocity.  High  humidity  at  colder 


8AR  70-38,  Research.  Development,  Test,  and  Evaluation  of  Material  for 
Extreme  Climatic  Conditions. 

7TM  5-304,  Army  Facilities  Components  System:  User’s  Guide. 

®TB  MED  507,  Prevention,  Treatment,  and  Control  of  Heat  Injury  (Headquarters, 
Departments  of  the  Army,  Navy  and  Air  Force,  July  1980). 
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WB6T  •  0.7  WB  +0.26T  +  0.1  DB 
(WITH  A  SOLAR  LOAD) 


Figure  1.  WBGT  index  field  apparatus. 
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temperatures  Lowers  productivity;  however,  these  effects  can  be  reduced 
greatly  when  Laborers  wear  suitable  clothing  and  are  protected  from  the  wind. 


One  of  the  few  cold  stress  indices  is  the  Windchill  Index  (WI)  used  by 
the  military.  The  WI  was  devised  to  assess  the  relative  discomfort  of  cold 
in  relation  to  the  air  temperature  and  wind  speed.  The  basic  concept  recog¬ 
nizes  that  convection  is  the  most  important  single  avenue  of  heat  loss  in  a 
cold  environment.  Table  1  gives  windchill  effects  expressed  in  equivalent 
chill  temperatures,  i.e.,  those  which  cause  the  same  rate  of  cooling  at  dif¬ 
ferent  wind  velocities.  This  table  was  used  to  standardize  the  climatological 
data  used  in  the  regression  analysis. 


Data  Collection 


A  literature  search  revealed  that  most  studies  on  work  environment  have 
been  done  by  physiologists  or  by  firms  investigating  design  procedures  for 
heating  and  ventilating  systems.  In  addition,  work  on  identifying  comfort 
zones  has  been  largely  for  indoor  environments.  Six  sources  were  located  that 
contain  raw  data  on  productivity  in  different  climates,  these  data  were  used 
in  the  analysis.  (Not  all  sources  reported  data  for  all  46  countries,  and  in¬ 
formation  was  unavailable  for  five  of  those  countries.) 

USA-CERL  also  consulted  Corps  of  Engineers  officials,  the  Bureau  of  Labor 
Statistics  (Foreign  Labor  Statistics  Branch),  the  U.S.  Department  of  Housing 
and  Urban  Development,  and  the  National  Constructors  Association.  However, 
very  little  additional  data  on  this  subject  were  available. 


Analysis 

Temperature  and  Humidity  Versus  Productivity 

Matrices  were  developed  for  each  of  the  46  countries  studied  (see  appen¬ 
dix).  These  matrices  were  based  on  average  monthly  temperature  and  relative 
humidity  versus  productivity  predictions  from  the  six  sources.  A  mean  was 
calculated  for  each  month  and  this  column  was  averaged  for  an  annualized  mean. 
The  last  column  in  the  matrix,  "Multiple,"  was  calculated  by  taking  the  in¬ 
verse  of  the  mean,  or  productivity  factor.  Thus,  an  average  annual  multiplier 
can  be  figured  for  each  country.  Table  2  lists  the  average  annual  data  from 


^MIL-HDBK-759,  Human  Factors  Engineering  Design  for  Army  Material  (U.S.  De¬ 
partment  of  Defense,  March  1975). 

*®J.  A.  Havers,  and  R.  M.  Morgan,  Optimal  Construction  Plans  for  Cold-Weather 
Conditions  (U.S.  Army  Cold  Regions  Research  and  Engineering  Laboratory 
[ CRREL ] ,  June  1969);  Extra  for  Winter  Allowance  (Chicago  Bridge  and  Iron, 
April  23,  1968);  C.  T.  Grimm  and  N.  K.  Wagner,  "Weather  Effects  on  Mason 
Productivity,"  Journal  of  the  Construction  Division,  American  Society  for 
Civil  Engineers  (ASCE),  (September  1974);  E.  Koehn  and  D.  Meilhede,  "Cold 
Weather  Construction  Costs  and  Accidents,"  Journal  of  the  Construction  Divi¬ 
sion,  ASCE  (December  1981);  All-Weather  Home  Building  Manual  (National  As- 
sociation  of  Home  Buildings  [NAHB]  Research  Foundation,  November  1975);  The 
Effect  of  Temperature  on  Productivity  (National  Electrical  Contractors  As- 
socation,  Inc.  [ NECA ] ,  1974 ) . 


Department  of  the  Army,  April  1968 
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the  appendix  according  to  theater  of  operations  zone  for  northern  and  southern 
groups. 

As  an  example  of  how  these  multipliers  might  be  used,  consider  a  project 
that,  in  a  temperate  zone  (1.00)  and  with  normal  worker  efficiency,  takes  an 
estimated  1000  manhours  to  complete.  If  the  same  project  were  to  be  done  in  a 
southern  group  zone  1  country,  the  1000  manhours  would  be  multiplied  by  1.12 
(Table  2)  for  a  new  estimate  of  1120  manhours. 

Regression  Curve 

Figure  2  was  developed  from  a  regression  analysis  of  data  in  the  appen¬ 
dix.  The  values  for  average  temperature  and  relative  humidity  were  adjusted 
using  the  methods  described  above,  with  UBGT  used  for  high  temperatures  and  WI 
used  for  low  ones.  To  define  frigid,  temperate,  desert,  and  tropical  zones, 
values  of  -25°F,  60°F,  90°F,  and  100°F,  respectively,  were  assigned.  Thus,  WI 
was  used  to  adjust  to  frigid;  WBGT  was  used  for  the  other  three  values.  The 
regression  curve  in  Figure  2  is  the  best  fit  using  the  Statistical  Package  for 
Social  Sciences  (SPSS)  computer  program. 


’  i  i  i  i  i  i  i  i  i  i  i  i  i  i  i  i  i 

-40  -20  O  20  40  60  SO  100  120 

WIND  CHILL  /  WBGT 


Figure  2.  Regression  analysis  of  temperature  versus  productivity. 


The  new  Climatic  Zone  Labor  Adjustment  Factors  were  derived  by  locating 
the  temperature  coordinates  corresponding  to  each  zone  and  reading  the  produc 
tivity  value.  The  multiplier  was  obtained  by  taking  the  inverse  of  this 
value.  Table  3  compares  the  results  of  this  analyses  with  the  existing  fac¬ 
tors. 


Table  3 

AFCS  Climatic  Zone  Labor  Adjustment  Factors 

Multipliers 


Zone 

Existing 

Revised 

Temperate  (60°F) 

1.00 

1.00 

Tropical  (100°F) 

1.45 

1.45 

Desert  (90#F) 

1.15 

1.25 

Frigid  (-25°F) 

2.57 

2.41 

Discussion 


The  factors  developed  in  this  study  are  very  similar  to  those  used  pre¬ 
viously  in  the  AFCS,  with  desert  and  frigid  zones  differing  by  .10  and  .16, 
respectively.  The  lack  of  raw  data  limits  this  study's  statistical  validity. 
However,  these  new  factors  represent  the  best  method  now  available  for  adjust 
ing  labor  estimates  according  to  climate.  As  better  records  are  compiled  on 
atmospheric  conditions  and  worker  efficiency,  it  will  become  possible  to 
refine  construction  estimation  techniques  in  TO  countries. 


3  OTHER  AFCS  ADJUSTMENT  FACTORS 


For  the  second  part  of  this  work,  Huntsville  Division  had  asked  USA-CERL 
to  compare  productivity  for  U.S.  troop  construction  labor  versus  local  nation¬ 
al  labor.  During  the  study,  two  subtasks  were  also  requested:  (1)  to  form  an 
annual  construction  factor  matrix  for  labor  and  materials  and  (2)  to  compare 
troop  versus  contract  labor. 


Indigenous  Labor  Adjustment  Factors 

The  purpose  of  comparing  U.S.  troop  productivity  with  local  nationals' 
was  to  account  for  unavoidable  worksite  conditions  that  reduce  labor  efficien¬ 
cy.  Examples  of  conditions  that  may  hinder  the  local  laborer's  productivity 
are: 


•  Language  barrier 

•  Unfamiliar  equipment  and  methods 

•  Limited  skill  in  reading  blueprints 

•  Suboptimal  physical  condition. 

Data  Collection  and  Analysis 

A  literature  search  and  queries  to  some  firms  involved  with  overseas  con¬ 
struction  produced  several  data  sources  comparing  U.S.  construction  labor  with 
indigenous  labor.  1  Most  information  came  from  the  companies  with  construc¬ 
tion  experience  Outside  the  continental  United  States  (OCONUS).  In  addition, 
an  estimator  at  the  USACE  Mediterranean  Division-Rear  was  contacted  to  deter¬ 
mine  how  Army  productivity  factors  were  derived  for  construction  in  the  Middle 
East  (Saudi  Arabia,  Egypt,  and  Oman).  It  was  learned  these  factors  are  devel¬ 
oped  by  doing  annual  surveys;  this  information  is  included  in  the  Army's  Unit 
Price  Book,  part  of  the  Computer-Aided  Cost  Estimating  System  (CACES).  * 

In  this  analysis,  the  fully  acclimated,  physically  fit  U.S.  military 
labor  was  assigned  a  value  of  1.00.  Table  4  shows  the  data  reported  from  each 
source,  with  means  shown  in  the  last  column  for  each  country.  Again,  taking 


Worldwide  Cost  Multipliers  (Marshal  and  Swift  Publishing  Co.,  November 
1982);  Housing  and  Building  Technology  in  Developing  Countries,  MSU  Inter¬ 
na  tionaF^usTness”linTEcononuT-StujresTMchTganState—UnTversity  -  East 
Lansing,  1966);  Detail  Cost  Manual  (Cost  Systems  Engineers,  Inc.,  1981-82); 
Anonymous  Firm,  Response  to  request  for  data  (July  1983);  Delphcon  Builders, 
Inc.,  ltr  dated  22  July  1983;  Kemper  Croup,  International  Cost  Indices,  Itr 
dated  20  July  1983. 

^Engineering  Pamphlet  (EP)  415-345-5,  Computer-Aided  Cost  Estimating  System 
(CACES)  (U.S.  Army  Corps  of  Engineers,  March  1983). 
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Labor  Productivity  by  Country 


the  inverse  of  these  productivity  means,  a  multiplier  can  be  calculated  (Table 
5).  These  indigenous  Labor  adjustment  factors  should  be  multiplied  by  the 
corresponding  clisutic  factor  (Table  2)  when  estimating  indigenous  labor  re¬ 
quirements  for  a  particular  country. 


Annual  Construction  Factor 


USA-CERL  was  to  develop  a  matrix  of  annual  construction  cost  factors  that 
include  both  labor  and  materials.  This  information  was  to  come  from  AR  415- 
17, 1  which  covers  only  15  of  the  46  countries  in  this  study. 


As  an  example  of  work  done  in  this  area,  USA-CERL  consulted  a  USACE  draft 
report  for  adjustment  factors  in  the  Continental  United  States  (CONUS). ** 

This  study  assumes  productivity  rates  are  constant  throughout  the  country,  and 
the  total  index  is  based  on  an  assumed  45  percent  labor/55  percent  materials. 


In  the  international  sphere,  however,  Labor  productivity  is  not  a  con¬ 
stant  value  as  discussed  in  Chapter  2.  Also,  the  45/55  Labor-to-material 
ratio  may  not  apply.  Therefore,  it  was  concluded  that  the  current  factors  in 
AR  415-17  are  still  the  best  for  estimating  this  parameter  (Table  6). 


Troop  Versus  Contract  Labor 

To  determine  the  efficiency  of  troop  versus  contract  labor,  USA-CERL  con¬ 
tacted  the  U.S.  Army  Engineer  School  in  Fort  Belvoir,  VA.  This  agency  has 
proponency  for  FMs  and  TMs  that  guide  Army  construction  contracting.  The  in¬ 
formation  obtained  showed  that  standard  estimating  methods  such  as  Dodge  and 
Means1  are  used  to  estimate  troop  labor.  No  multiplier  exists  to  distinguish 
between  troops  and  contractors,  and  was  determined  to  be  beyond  the  scope  of 
this  study. 


13 

AR  415-17,  Cost  Estimating  for  Military  Programming  (U.S.  Department  of  the 
Army,  February  1980). 

^Hanscomb  Associates  Inc.,  CONUS  Location  Adjustment  Factor  Analysis  Report 
DACA-87-C-0040,  Task  3,  Vol  l  (U.S.  Army  Engineer  Division,  Huntsville, 
1983). 

3L.  Dallania,  Estimating  GeneraL  Construction  Costs  (F.  W.  Dodge  Corporation. 
1957). 
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Table  S 


Labor  Productivity  by  Country,  Grouped  by  Zone 
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Summary  of  Labor/Cost  Factors 
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l\  CONCLUSIONS  AND  RECOMMENDATIONS 


Published  field  data  and  computer  technology  have  been  used  to  revise  the 
four  AFCS  Climatic  Zone  Labor  Adjustment  Factors.  The  updated  version  is  tem¬ 
perate — 1.00,  tropical — 1.45,  desert — 1.25,  and  frigid — 2.41.  In  addition, 
adjustment  factors  have  been  developed  for  using  local  national  labor  versus 
troop  labor  in  OCONUS  construction  projects.  Multipliers  have  been  given  for 
each  of  the  46  countries  of  primary  interest  to  USACE  Huntsville  Division. 

It  is  recommended  that  these  factors  be  used  as  multipliers  when  access¬ 
ing  the  AFCS  database  to  prepare  labor  and  cost  estimates.  Although  this  sys¬ 
tem  is  not  exact,  it  represents  the  best  available  technology  for  making  ad¬ 
justments  due  to  climate  and  indigenous  labor  efficiency. 
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APPENDIX: 


MONTHLY  PRODUCTIVITY  BY  COUNTRY  BASED 
ON  TEMPERATURE  AND  HUMIDITY 
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♦Sources:  CRREL  *  Havers,  A.,  and  R.  M.  Morgan,  Optimal  Construction  Plans 
for  Cold-Weather  Conditions  (U.S.  Army  Cold  Regions  Research  and  Engineering 
Laboratory  [CRREL],  June  1969);  Chicago  Br.  and  Iron  =  Extra  for  Winter 
Allowance  (Chicago  Bridge  and  Iron,  April  23,  1968);  ASCE/l  =  Grimm,  C.  T. 
and  M.  K.  Wagner,  "Weather  Effects  on  Mason  Productivity,"  Journal  of  the 
Construction  Division,  American  Society  for  Civil  Engineers  (ASCE)  (September 
1974);  ASCE/2  *  Koehn,  E.  and  D.  Meilhede,  "Cold  Weather  Construction  Costs 
and  Accidents,"  Journal  of  the  Construction  Division,  ASCE  (December  1981); 
NAHB  *  All-Weather  Home  Building  Manual  (National  Association  of  Home 
Builders  [NAHB]  Research  Foundation,  November  1975);  NECA  *  The  Effect  of 
Temperature  on  Productivity  (National  Electrical  Contractors  Association, 

Inc.  [NECA],  1974). 
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CRREL  IR . 0 IRON 

ASCE 

ASCE 

KAHS 

NECA 

MEAN  MULTIPLE 

Jtaaarr 

OSS 

0.92 

0.93 

0.14 

1.14 

fakreirf 

33  00 

74  10 

0  97 

0  73 

0  SO 

0  92 

0.94 

0.07 

1.15 

Harck 

41.00 

42  00 

0  71 

0  94 

0.41 

1.00 

1  00 

0.71 

1 . 10 

April 

47.00 

37  00 

1.00 

1.00 

0.47 

1  10 

1  00 

0.73 

1  .17 

Mar 

53.SO 

40.00 

0  TO 

1.00 

0.72 

1.13 

1  00 

0.74 

1.04 

Jaaa 

41. SI 

41  00 

0.74 

1  30 

1.74 

1.00 

1  00 

0.74 

1  .14 

Jalf 

44.  SO 

37.00 

0 . 73 

1.00 

0.77 

1.00 

1  00 

0 . 73 

1.IS 

Aapaat 

44  II 

40  00 

0  73 

1  00 

1.30 

1.00 

1  00 

0  75 

1 .43 

57 .  SO 

47.00 

0  77 

l  .00 

0 . 73 

1.00 

1  10 

0.74 

1.04 

Oetakar 

47  SO 

73  00 

1  00 

1.00 

1.47 

1  00 

0.77 

0.73 

1  .07 

Naaaakar 

41.00 

04.00 

0  70 

1.00 

0.40 

1.00 

0.94 

0.71 

1.10 

Dacaakar 

3S.S0 

71.00 

0.77 

1  .00 

0.37 

0  72 

0 . 90 

•  IS 

1.14 

MEAN 

40.00 

70  17 

0  77 

0  77 

1.47 

0  70 

0  70 

0.72 

1.07 

COUNTRY :  THE  NETHERLANDS 


AVERAGE  AV.  REL  CHICAGO 

NO NTH  TENT.  HUMIDITY  CRREL  EX  tIRON  ASCE  ASCE  NAHI  NECA  MEAN  MULTIPLE 


MONTH 

TUV . 

IV.  SSL. 

mhiditv 

CHICAGO 

cam  aa.iiaoH 

ASCI 

Aid 

KAMI 

MCI 

MAH  MHlTint 

Juilff 

II. II 

ft 

its 

i.ii 

I.II 

I.II 

I.ti 

1.14 

I.II 

tlllltlf 

It. II 

41.11 

1.14 

i.ii 

I.II 

•  .ft 

I.tf 

1.14 

1  . 14 

lUtck 

IS. SI 

41.11 

•  it 

i.ti 

1.44 

III 

I.II 

I.ti 

I.II 

April 

IS. IS 

SS.II 

i.ii 

i.ii 

•  St 

I.II 

I.tf 

I.ti 

I.II 

Hay 

SI. II 

S4.ll 

in 

i.ii 

I.ti 

I.II 

I.II 

I.ti 

l.lt 

Jin 

41.11 

SS.II 

•  .»  i 

i.ii 

its 

I.II 

I.II 

I.ti 

1.14 

Jaly 

41.11 

SS.II 

l.»4 

i.ii 

4. ft 

I.II 

I.II 

I.ti 

1.14 

iiyul 

41.11 

SI. II 

1.47 

i.ii 

I.ti 

I.II 

III 

its 

1  IS 

liptntai 

S4.ll 

41.11 

•  «t 

i.ii 

I.ti 

I.II 

III 

I.ti 

1.14 

Oitalar 

44. SI 

41.11 

4. ft 

i.ii 

I.II 

I.II 

•  ft 

I.ti 

1,11 

Namlir 

14.  SI 

•III 

i.tf 

t  .it 

I.II 

I.ti 

•  .ft 

•  .If 

III 

licnlti 

SI. II 

II.  II 

i.ti 

i.ti 

I.Sf 

•  ft 

I.ti 

l.lt 

I.II 

MAN 

IS. 14 

44.41 

i.tf 

i.tf 

1.44 

I.tf 

It! 

I.ti 

I.II 

cowrit :  mnoni 


MONTH 

ivtaiei 

Tnw. 

iv.  an. 

■IfflIDITT 

CHICAGO 

cam  aa.siaoN 

.  MCI 

MCI 

NANI 

MCI 

MIN  NHLTItLI 

Jaaaary 

IT.  II 

If  .11 

its 

I.II 

I.II 

I.II 

I.tt 

I.II 

I.II 

flliutl 

14.  SI 

IS. II 

•  ts 

I.II 

I.SS 

I.II 

I.ti 

I.II 

III 

Natch 

II. SI 

47.11 

i.ti 

I.ti 

I.Sf 

I.ti 

I.ti 

l.lt 

1 .  IS 

April 

II.  SI 

41.11 

i.tf 

I.II 

I.Sf 

I.ti 

I.ti 

l.lt 

III 

IUf 

4f .  II 

S4.ll 

i.tt 

III 

l.lt 

I.II 

I.II 

I.ti 

lit 

Jaaa 

ST. II 

SS.II 

i.ti 

I.II 

I.ti 

III 

III 

I.tt 

1.14 

Jaly 

41.  SI 

St. II 

i.tf 

I.II 

a. it 

I.II 

I.II 

its 

1.14 

lay ail 

St. SI 

44.14 

i.ti 

I.II 

I.TI 

1  .IS 

I.II 

its 

1.14 

■aptaahar 

It. II 

41.11 

i.tt 

I.II 

1.41 

I.II 

I.II 

I.tt 

l.lt 

Oclabar 

It. SI 

74 . 14 

i.tt 

I.II 

1.41 

I.II 

I.ti 

I.ti 

l.lt 

Naaashar 

14. SI 

•4.11 

i.tt 

I.II 

I.Sf 

I.ti 

I.tt 

l.lt 

I.II 

BataaAar 

It. SI 

•4.11 

•  .44 

I.ti 

I.SS 

I.II 

I.ti 

I.II 

I.II 

MIN 

41. SI 

4t.n 

I.tf 

I.tf 

1.41 

I.ti 

I.tt 

I.ti 

I.II 

CtWH:  NOMMT 


MONTH 

TINT. 

iv.  an. 

MUHIDITT 

CNICICO 

cam  aa  itaoN 

MIN  NWITiril 

Jaaaary 

IS. II 

II. II 

•  ts 

I.II 

I.II 

I.II 

1.41 

I.II 

III 

faltaaty 

14.11 

TS.II 

4.44 

I.II 

I.SS 

I.II 

1.41 

I.II 

III 

Natch 

It. SI 

41.11 

I.tt 

I.II 

•  IS 

I.tt 

I.tt 

1.14 

1.14 

lytil 

41.11 

14.11 

I.ti 

I.tt 

1.41 

I.II 

1.44 

III 

Hay 

SI.  II 

SI. II 

I.tt 

I.II 

1.44 

I.II 

III 

1.44 

1.17 

Jaaa 

41.  II 

14.11 

I.tt 

I.II 

I.TI 

I.II 

III 

1.44 

1  14 

Jaly 

44. SI 

IT. II 

1.44 

I.II 

I.TI 

I.II 

I.II 

•  4S 

1  IS 

layaat 

41.11 

41.11 

I.tt 

I.II 

I.TI 

I.II 

tit 

1.44 

1  .14 

■aptaahar 

SI. SI 

4S.II 

I.ti 

I.II 

1.44 

I.II 

1  44 

I.ti 

Of 1  char 

41.11 

TS.II 

I.ti 

III 

1.41 

I.II 

1.44 

1.41 

1  .44 

Naaaahat 

II. II 

•I.II 

I.tt 

I.ti 

•  .IT 

I.ti 

1.44 

l.lt 

1.19 

Oacaahat 

ST. SI 

•I.II 

4 . 4S 

III 

I.II 

I.II 

1.41 

l.lt 

III 

MIN 

41.11 

4T.lt 

I.tt 

4.44 

1.41 

1.44 

1.47 

1.14 

1  II 

27 


COUMTBY :  DINMA1K 


MONTH 

AfllACt  AV.  Btl 
TINT.  HUMIDITY 

CHICAGO 

Clltl  Ml! ION 

AICI 

ASCI 

HAHI 

MICA 

HI  AN  KULTIFlt 

Jaaaary 

11 

•  • 

•4 

•  1 

• 

•  71 

1.14 

1 

71 

1 

71 

• 

14 

I 

14 

filiutl 

!« 

II 

• 

1.71 

•  14 

• 

71 

1 

94 

• 

17 

I 

11 

March 

14 

11 

74 

•I 

1 

1.74 

•  II 

• 

71 

1 

71 

• 

II 

1 

11 

»Ftll 

II 

•  I 

1 

111 

1.41 

•  I 

1 

77 

• 

71 

1 

17 

May 

11 

11 

17 

II 

1 

111 

1.47 

I 

•  1 

1 

11 

1 

74 

I 

17 

Jaaa 

11 

II 

• 

71 

111 

1.71 

II 

1 

01 

• 

71 

II 

Jaly 

•  1 

1 

111 

1.71 

II 

0 

77 

• 

74 

1 

II 

ta|ail 

11 

•  1 

• 

77 

111 

1.74 

II 

1 

ff 

• 

74 

14 

•I 

•  1 

1 

111 

1.47 

10 

1 

00 

1 

71 

t 

17 

Oclahar 

11 

•  I 

1 

?» 

1  II 

1.44 

II 

0 

99 

1 

71 

•  I 

Naaaahar 

II 

II 

1 

l.ll 

1.17 

11 

1 

71 

• 

71 

10 

11 

•  I 

1 

77 

111 

4  17 

1 

71 

1 

74 

• 

II 

14 

MIAN 

44 

11 

74 

•  • 

• 

71 

1  77 

•  41 

1 

fl 

• 

71 

1 

71 

1 

11 

COUNTBV  WAIN 

MONTH 

AVIBACI 

TINT. 

AV.  BEL 
HUMIDITY 

CBBEl 

CHICAGO 

DB.IIION 

ABC! 

AICI 

NAHB 

HECA 

MIAN  MULTI FLE 

Jaaaary 

41.11 

II. II 

0.77 

1.47 

100 

l.ll 

111 

II. 11 

17.11 

100 

1  00 

III 

1  . 11 

March 

14.11 

41.11 

1.71 

1.41 

1  00 

III 

1.11 

April 

17.11 

41.11 

0.71 

1.71 

1 .11 

l.ll 

l.ll 

May 

44.11 

41.11 

O  74 

l.ll 

1  00 

111 

111 

Jaaa 

71.11 

41.  •• 

1  71 

III 

•  71 

1  II 

III 

III 

Jaly 

71.11 

41.11 

0  71 

III 

1.71 

0.77 

l.ll 

l.ll 

Aa«aat 

71.11 

41.11 

•  71 

•  77 

•  .  71 

0  77 

III 

•  1.10 

■aytaahar 

7l.il 

11.11 

0  74 

111 

1.71 

0  77 

III 

111 

Oct  alar 

44.11 

11.11 

1.74 

1  10 

III 

1  .17 

Naaaahar 

14.11 

41.11 

1.71 

1.71 

1  00 

III 

111 

II. 11 

41.11 

1  00 

III 

1  to 

III 

1  II 

MAN 

II  41 

41.17 

0.74 

111 

•  71 

1  00 

III 

III 

r 

countby :  FOBTUCAL 


IBAGI  AV.  III. 

CHICAGO 

TIMF.  HUMIDITY 

CIBIl  II.IIIOH 

ADC  I 

ADC  I 

HAHI 

NICA 

MIAN  NULTIFLC 

Jaaaary 

14.11 

71.11 

l.ll 

0.70 

1 .11 

1  10 

l.ll 

III 

14.11 

ll.lt 

0.71 

1.71 

1  00 

1  II 

l.ll 

III 

Natch 

14  11 

41  II 

111 

1.71 

1.10 

1  -  II 

l.ll 

1  II 

April 

II  11 

41.11 

1.17 

•  14 

I  II 

111 

111 

1  17 

May 

44.11 

11  II 

0.14 

III 

111 

l  II 

1.74 

1.14 

Jaaa 

41  II 

11.11 

1.14 

1.14 

1.71 

1  It 

III 

111 

Jaly 

71.11 

11.11 

1.74 

III 

1.71 

0.77 

III 

1  11 

Aaiaal 

74  11 

11.11 

Oil 

111 

1.71 

III 

III 

III 

Daptaahar 

71.11 

II. II 

0.71 

III 

1.71 

1  II 

1.71 

1 .11 

Oclahar 

41  II 

41.11 

0.14 

111 

1 .11 

1.10 

1.14 

1.14 

Naaaahar 

17.11 

7t.lt 

111 

1.74 

1  II 

1 .10 

111 

l.ll 

71.lt 

0.77 

1.71 

1.00 

1  II 

111 

1  11 

cowrrat:  limit 


MONTH 

AVIIACI 

TIW. 

AV.  III. 
HUMID1TI 

chicaco 

AOCI 

ASCI 

NANO 

MICA 

MIAN  MULTI 7LI 

Juillf 

10. •• 

70.00 

0.70 

0.71 

0.10 

0.71 

0.07 

1  77 

faktaaty 

11.00 

00.00 

0.77 

0.71 

0.10 

0.71 

0.70 

0.00 

1.7! 

Match 

00.10 

17.00 

0.70 

0.70 

0.01 

1.00 

1.00 

0.71 

1 . 44 

Aft  II 

00.00 

11.00 

1.00 

1.00 

0.71 

1.00 

too 

0.74 

1.17 

May 

10.00 

11.00 

0.71 

1.00 

1.71 

too 

1  01 

0  71 

1  11 

Jaaa 

01.10 

10.00 

0.77 

1.00 

0.70 

1.00 

1  00 

0.71 

1 .11 

Jaly 

00.00 

10.00 

0.70 

1.00 

III 

1.00 

10! 

0  71 

1.11 

Avyaat 

01.10 

11  00 

0.77 

1.00 

0.11 

1.0! 

1  0! 

1.74 

1  11 

faylaabat 

10.00 

11.00 

0.77 

1.00 

1.71 

too 

too 

0.74 

1  11 

Octabat 

00.10 

07.00 

1  11 

1.00 

1.00 

too 

0  77 

0  71 

1  47 

Nataakat 

00.00 

71.00 

1.70 

1.00 

0.01 

1. 10 

0  77 

0.71 

1  .44 

11.10 

70.00 

0.77 

1.00 

1.10 

0.71 

III 

1  77 

MIAN 

00.00 

01.10 

0.71 

0.77 

0.07 

0.70 

0  77 

1.7! 

1  47 

COVNTBY:  TUMS1 

AVIIACI 

AV.  III. 

CHICACO 

MONTH 

TINT. 

HUMIDITY 

CIIIL 

M.41ION 

MCI 

MCI 

NAKI 

MICA 

MIAN  MULTI f LI 

Jaaaaty 

40.10 

74.00 

0.70 

0. 01 

1.00 

0.77 

0.70 

I  II 

41.00 

71.00 

1.71 

0.41 

1.00 

0.77 

0.70 

1  11 

Natch 

44.10 

41.00 

1.77 

0.41 

1. 00 

0.77 

1.71 

III 

Ayt  i  1 

11.00 

41.00 

1.71 

0.70 

1.00 

1 .01 

0.71 

1  17 

May 

40.10 

41.00 

0.77 

0.74 

1.00 

1.01 

0.71 

1.07 

Jaaa 

40  11 

17.00 

1.00 

1.00 

1.00 

0.74 

1.04 

Jaly 

71.00 

11.00 

0.74 

0.71 

1.00 

0.77 

0.74 

1.04 

Aaoaat 

71.10 

11.00 

0.74 

0.71 

1.00 

1.01 

1.74 

1  II 

Saylaahat 

40.00 

17.00 

1.74 

0.14 

III 

1  II 

1.7! 

III 

Octabat 

40.10 

44.00 

1.77 

0.74 

1.00 

1  II 

0.71 

1  II 

11.10 

71.00 

1.71 

0.47 

1.00 

1  10 

0.71 

1  II 

Oacaabat 

44.00 

74.00 

0.77 

0.41 

1.00 

0.77 

0.70 

1  II 

MIAN 

17.11 

44.00 

0  77 

0.74 

I  .01 

1  II 

1.71 

1  II 

commit  cmci 

muu  iv  in.  Chicago 


MONTH 

TINT.  HUMIDITY 

CMIL 

Jaaaaty 

40 

II 

41 

10 

0 

77 

47 

10 

41 

10 

1 

01 

Natch 

11 

01 

14 

00 

0 

A»tll 

17 

11 

47 

10 

1 

70 

May 

40 

10 

44 

00 

0 

74 

Jaaa 

74 

00 

40 

01 

0 

0! 

Jaly 

01 

00 

11 

00 

0 

01 

Aa«aal 

01 

00 

11 

10 

0 

10 

•a  laabat 

74 

to 

11 

00 

0 

11 

Octabat 

47 

00 

11 

00 

0 

74 

Mavaabat 

11 

00 

40 

00 

1 

70 

11 

10 

41 

00 

0 

77 

AICI 

AOCI 

KAMI 

MICA 

MIAN 

HULTITlt 

0.40 

1.00 

0.07 

1 .  II 

0.40 

too 

0.07 

1  IX 

0.71 

1.00 

0.70 

III 

0.71 

1.00 

0.70 

III 

0.77 

too 

0.71 

1.07 

0.77 

0.77 

0.00 

III 

0.71 

0.77 

0  71 

0.01 

1.11 

0.71 

0.77 

•  70 

•  11 

1.11 

0.70 

•  77 

0.14 

1  14 

•  10 

1  04 

0.71 

1.07 

0.71 

1.00 

0.71 

III 

0.40 

1.00 

0.07 

111 

cowrm :  uni  null 


CH1C4G0 

cam  m.iiion 


MONTH 

TtW. 

tv.  m. 

HUMIDITY 

caau  i 

Jaaaat  f 

ll.lt 

tt.tt 

i.tt 

4l.lt 

I7.lt 
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Hatch 

4t.lt 

14.11 

t .  74 

tyrll 

t4.lt 

tt.tt 

tit 

Hay 

tt.tt 

tl.tt 

t .  71 

Jaaa 

tt.tt 

tt.tt 

t.lt 

Jaly 

tl.lt 

tt.tt 

lit 

tl|Ht 

tl.tt 

tt.tt 

t.lt 

lay! aabar 

t7.lt 

It.tt 

1.71 

Octabat 

77.lt 

11. tt 

t.tl 

Nataabat 

4t.lt 

tl.tt 

111 

Oacaabar 

lt.lt 

tl.tt 

1  77 

HUN  74.lt  it. tt  t.u 


MCI 

MCI 

tUHl 

MU 

nun  twmrit 

1.71 

t 

t 

71 

11 

t.tl 

1 

77 

1 

t 

17 

II 

t.tl 

t 

77 

t 

It 

t 

tt 

It 

t.tl 

t 

77 

t 

77 

It 

17 

t.tl 

t 

77 

1 

74 

t 

71 

1 

It 

t.tl 

t 

77 

t 

71 

t 

71 

41 

1.17 

t 

77 

t 

It 

1 

47 

I 

tt 

1.17 

1 

77 

t 

71 

t 

47 

tt 

t.tl 

t 

77 

1 

74 

1 

74 

1 

11 

1.47 

t 

77 

t 

77 

t 

11 

1 

11 

t .  71 

t 

77 

I 

It 

t 

17 

t 

11 

1.71 

1 

It 

1 

71 

1 

It 

1 . 4 1 

t 

77 

t 

77 

1 

It 

1 
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CMNT1T:  I  WAIT 


NOMTN 

must 

TIM. 

IV.  ML 
HUH1DITT 

ctticieo 

MCI 

MCI 

MINI 

MCI 

NUN  NVLTIfll 

Jaaaary 

11. tt 

41.11 

1.71 

1.71 

t.tl 

•  77 

t.tl 

labtaary 

tl.tt 

It.tt 

1  ■  71 

1.71 

l.tt 

• .  71 

t.tl 

March 

4l.lt 

4t.lt 

f .  74 

t.lt 

•  71 

l.tt 

t.u 

1.14 

Iptil 

7l.lt 

II. tt 

111 

•  71 

t .  71 

•  77 

t.u 

l.tt 

May 

tl.lt 

11.11 

t.  71 

1.71 

t.tl 

• .  74 

t.lt 

l.lt 

Jaaa 

7l.lt 

47.lt 

t.lt 

•  47 

t.  71 

•  74 

• .  71 

1.17 

Jaly 

74.11 

tt.tt 

t.lt 

1.41 

t .  71 

•  71 

1.71 

t.tl 

tayaat 

71.11 

tl.tt 

t.lt 

1.44 

1.71 

•  It 

•  47 

1  .44 

lap! aabar 

7l.il 

It.tt 

lit 

t  ■  17 

• .  71 

•  71 

1.71 

l.tt 

Octabat 

tl.tt 

4t.lt 

1.71 

t.tl 

• .  71 

•  77 

l.tt 

t.lt 

Navaabat 

47.lt 

17.lt 

t.  74 

l.tt 

•  71 

ill 

•  17 

1  11 

17. tt 

41.11 

1.71 

1.74 

t.lt 

1.71 

lit 

NUN 

74.47 

II. II 

1.77 

t .  71 

• .  71 

•  74 

111 
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CMMTHT:  IIUU 


NOMTN 

TIM. 

IV.  ML. 
HUMIDITY 

CNICtCO 
cull  ■l.tllOM 

MCI 

MCI 

MINI 

MCI 

HUN 

NULTIILC 

Jaaaary 

17. •• 

lift 

t.lt 

1.71 

l.tt 

t.lt 

1  II 

it.lt 

11. tt 

t.lt 

t.lt 

l.tt 

t.ll 

t  .It 

Natch 

41.lt 

14.lt 

•  17 

4.74 

t.tt 

t.lt 

t.lt 

tprtl 

I7.lt 

I7.lt 

•  II 

t.tl 

•  71 

l.tt 

l.tt 

t.tl 

May 

7t.lt 

It.tt 

l.tt 

•  14 

111 

III 

t.lt 

1.11 

Jaaa 

7t.lt 

14. tt 

•  It 

1.14 

t.  71 

•  It 

1.17 

1 .11 

Jaly 

•  t.lt 

It.tt 

t.ll 

t.lt 

t.ll 

III 

l.tt 

1 .  II 

tayaat 

tt.tt 

tl.tt 

III 

t.lt 

t.ll 

•  II 

t.tl 

1  11 

tl.tt 

tl.tt 

1.74 

Mt 

t.71 

1.74 

l.tt 

1 . 17 

Octabat 

7t.lt 

44.lt 

t.lt 

1.71 

t.lt 

1.17 

111 

Navaabat 

47.lt 

It.tt 

t.ll 

t.17 

t.71 

l.tt 

t.lt 

1  11 

4t.it 

14.lt 

• .  17 

1.74 

1  It 

III 

1  It 

MONTH 

AVERAGE 

TIME 

AV.  ACL 
HUMIDITY 

CHICAGO 

CARIl  HR  4 I RON 

AICI 

AICI 

NAHI 

NECA 

MEAN  HUITIEIE 

JlHtfl 

14.11 

71.11 

III 

1.71 

1  II 

III 

ll.tl 

71.11 

III 

1.71 

1  II 

l.ll 

I  II 

Hatck 

41.11 

47.11 

1.77 

I.7S 

1  II 

III 

til 

An  II 

IS.II 

47.11 

1.74 

III 

III 

III 

1  II 

m»y 

71. 10 

44.11 

III 

175 

III 

III 

1  11 

Jim 

74.lt 

41.11 

•  14 

l.ll 

1 . 75 

l.ll 

III 

1  11 

Jal  Y 

ItlS 

Sl.lt 

1.74 

III 

1.75 

1  II 

I.IS 

1  II 

Aaiait 

ll.tl 

S7.ll 

1.75 

l.ll 

1.75 

1  17 

1.14 

1  .11 

Itllnlit 

77. SI 

S7.ll 

0.77 

l.ll 

1.75 

1  II 

1.14 

I  17 

Oct  akai 

7S.II 

41.11 

•  IS 

III 

1  II 

III 

1  12 

Matnkat 

47  II 

41.11 

1.74 

I.IS 

I  II 

1.14 

I  17 

D*C«*k*I 

41.11 

47.11 

4.77 

1.7$ 

1 .11 

III 

1  II 

MEAN 

47.14 

41  75 

III 

I.IS 

1 . 75 

1  II 

III 

1  11 

COUNTRY  rUIITiN 


AVERAGE  RV.  III.  CHICAGO 

TEHV.  HUMIDITY  CRREL  RRIIRON  AtCt  AICI  NAM  NECA  MEAN  MULTI  ELI 


MONTH 

TINE 

AV.  REl. 
HUMIDITY 

CMIl 

CHICAGO 

•R.IIRON 

AICI 

ASCI 

NAHI 

MICA 

MIAN 

NUITIFLE 

Jiuill 

IS. SI 

II. II 

111 

l.ll 

I.SI 

l.ll 

1.75 

III 

III 

11. SI 

IS.II 

1.14 

l.ll 

I.IS 

I.IS 

1.77 

III 

111 

Hatck 

11.11 

SI  II 

III 

l.ll 

I.SI 

111 

1.77 

•  17 

1  IS 

A»t  II 

St  SI 

SI. II 

III 

I.IS 

•  41 

III 

l.ll 

111 

1  II 

M»l 

41  SI 

SI.  II 

•  14 

l.ll 

1.74 

III 

III 

1.74 

1  14 

la»t 

71  SI 

71.lt 

1.14 

l.ll 

l.ll 

III 

1 . 73 

•  77 

1  It 

I  II 

Jal  7 

77.11 

74.11 

1.14 

III 

III 

III 

175 

1.74 

III 

I  11 

Alflll 

71.11 

71.11 

1.77 

l.ll 

1.17 

III 

1.75 

1.77 

1  II 

laptaaltt 

41. SI 

44.11 

1.14 

III 

1.17 

I. II 

1 . 75 

III 

111 

I  .11 

S4.il 

SI. II 

III 

l.ll 

1.71 

III 

1  .It 

1.14 

1  14 

Maaaakat 

SI. II 

1  It 

l.ll 

1.41 

III 

III 

III 

III 

41.11 

1.14 

III 

I.SS 

l.ll 

III 

1.14 

III 

CMWraf:  JUM 


HOMn 

niff 

4V.  III. 
HUMIDITY 

CttKl 

CHI  CAM 
lt  d  MOM 

iaci 

A4CI 

IttHI 

NIC! 

HUM 

MILTIKt 

Jmuii 

14.14 

44.44 

4.14 

4.41 

4.44 

4.41 

4.14 

4.44 

111 

flllMlf 

It. 14 

44.44 

4.44 

4.41 

4.14 

4.41 

4.44 

1.14 

1.11 

lUick 

41.44 

11.44 

4.44 

44* 

4.44 

1.41 

1.44 

1.41 

1.44 

4lll 

41.14 

It. 44 

4.41 

1.44 

4.11 

1.41 

1.41 

4.41 

1  .41 

May 

41.14 

41.44 

4.41 

1.44 

4.11 

1.44 

1.44 

4.41 

1.41 

Jui 

41.14 

41.44 

4.41 

1.44 

4.41 

1.44 

1.11 

1.44 

4.41 

1.14 

Jaly 

11.14 

4f  .44 

4.44 

1.44 

4.44 

1.44 

4.11 

4.14 

4.41 

1.11 

Itllll 

It. 44 

44.44 

4.11 

1.44 

4.41 

1.44 

4.11 

4.41 

4.44 

1  .11 

Captaabac 

11.14 

44.44 

4.44 

1.44 

4.11 

1.44 

4.11 

4.14 

4.41 

1.41 

Oclabat 

41.44 

44.44 

4.41 

1.44 

4.11 

1.44 

1.44 

4.41 

1  .41 

ItlMlil 

11.14 

14.44 

4.44 

1.44 

4.44 

1.44 

1.44 

1.14 

1.41 

41.14 

11.44 

4.44 

1.44 

4.41 

1.44 

1.41 

4.41 

1  .44 

MUX 

14.11 

14.44 

4.41 

4.44 

4.14 

4.44 

4.11 

4.44 

4.41 

1.14 

COUNTRY :  COST*  11CI 


mitci  it.  m. 


MONTH 

TUff .  HUMIDITY 

JlHItf 

44 

14 

41 

41 

lahraary 

41 

44 

11 

44 

Hktck 

44 

14 

11 

44 

4pr  1 1 

14 

14 

*4 

44 

M«» 

11 

44 

14 

44 

41 

14 

14 

14 

Jalf 

44 

14 

14 

44 

Aayaat 

44 

14 

11 

44 

laptaabar 

14 

44 

14 

44 

Octatai 

41 

14 

14 

44 

Maaaabar 

44 

14 

11 

44 

Oacaakai 

44 

14 

44 

CltUCO 


CHItl  II. 4  IRON 

A4CC 

4.1* 

4.11 

4.14 

4.41 

4.11 

4.41 

4.14 

4.14 

4.11 

4.41 

4.11 

4.14 

4.11 

4.14 

1.11 

4.14 

4.11 

4.11 

4.14 

4.14 

4.41 

4.11 

4.11 

MAM 

MICA 

MX  IN  MULTI  fLX 

1.44 

0  11 

1.44 

1.44 

4.11 

1.44 

4.11 

1.44 

4.41 

111 

!.!! 

1.11 

4.14 

1.11 

4.11 

4.11 

4.41 

1.11 

4.11 

1.11 

4.41 

1 .11 

4.11 

4.11 

4.41 

1.11 

4.11 

4.11 

4.41 

1.11 

4.11 

4.11 

4.41 

1.14 

4.11 

4.11 

4.41 

1.14 

4.11 

4.11 

4.44 

lit 

4.11 

4.14 

1  .11 

HI  IN  41.11  4l.lt  4. 11  Ml  M*  1  " 


COtMTIT:  XL  IALTAOM 


MONTH 

AVIIACI  AT.  Hit. 
TUff.  HUMIDITY 

CHICAGO 
CMMXL  4M4IM0M 

A4CI 

AtCI 

NANI 

NICA 

NtAN 

NULTIPLX 

Jcaaaty 

11.44 

41.44 

4.44 

4.44 

4.11 

4.14 

1.11 

Fabraary 

14.44 

41.44 

4.41 

4.44 

4.11 

4.44 

1.14 

Hatch 

14.44 

44.44 

4.41 

4.11 

4.44 

1.14 

April 

11.44 

14.44 

4.11 

4.11 

4.11 

4.41 

1.11 

May 

11.44 

44.44 

4.11 

4.11 

4.1! 

4.11 

4.41 

1.11 

Jau 

14.14 

44.44 

4.41 

4.11 

4.11 

4.14 

4.44 

1.14 

Jaly 

11.44 

41.44 

1.44 

4.14 

4.1! 

4.11 

4.41 

1.11 

Aapaal 

11.14 

*1.44 

4.4! 

4.14 

4.1! 

4.11 

4.41 

1.11 

laplaabat 

14.14 

*1.44 

4.41 

4.11 

4.11 

4.14 

4.44 

1.14 

Oct  that 

14.44 

*4.44 

4.4! 

4.14 

4.11 

4.14 

4.41 

1.14 

Naaaahat 

11.44 

14.44 

4.14 

4.41 

4.11 

4.11 

0  44 

1.11 

Daeaakat 

11.44 

14.44 

4.41 

4.41 

4.11 

4.11 

1.44 

MIAN 

14.14 

14.44 

4.44 

4.11 

4.11 

4.11 

4.41 

1 .11 

33 


COUNTS! :  GUATEMALA 


MONTH 

TtMF. 

AV.  ItL. 
HUMIDITT 

CHICAGO 
CUIl  M.IIION 

AIM 

ASCI 

HAH! 

MICA 

HIAH 

MULTiril 

Juiiii 

All! 

A7.ll 

1.77 

1.77 

l.ll 

l.ll 

1 . 11 

r«inii| 

AS  .SI 

All! 

• .  f  A 

111 

l.ll 

1  II 

Ruck 

Af  .11 

SI. II 

I.7S 

•  IS 

III 

l.ll 

l.ll 

April 

71. II 

SI. II 

1 .  IS 

•  IS 

III 

111 

1 .11 

Map 

71.11 

SS.lt 

0.71 

l.lf 

I.7S 

l.ll 

III 

111 

lire 

71.11 

71.11 

III 

•  IS 

I.7S 

III 

III 

1.1$ 

Jaly 

Af  .11 

A 7.  II 

•  IS 

1.17 

1.  7S 

1. 17 

III 

1 . 11 

Ai|iit 

At  SI 

71.11 

•  .IS 

111 

173 

III 

l.ll 

1.14 

•Cflllkil 

At  SI 

71.11 

IIS 

l.ll 

I.7S 

1.77 

l.ll 

1.14 

Oclckci 

AI.M 

*7  II 

• .  I A 

1.77 

•  73 

III 

1.17 

1  IS 

Nctnkti 

AS. SI 

71.11 

I.IA 

1.71 

III 

111 

1  II 

Daciakir 

41.31 

71  II 

1.17 

I.7A 

1  It 

•  It 

1.10 

MIAN 

47.14 

AS. IS 

IIS 

111 

I.7S 

•  ft 

III 

III 

COUNTS!:  NI1ICO 


AVEBACE  AV. 


It. 


CHICAGO 


MONTH 

TINT. 

Kimiom 

esm  M.4IION 

ASCI 

ASCI 

HAH! 

NECA 

MEAN  MULTIPLE 

Juiiii 

14.11 

l.ll 

•  AS 

1.71 

III 

I.IA  1.17 

Pabraaty 

44.11 

11.11 

l.ll 

I.A7 

1.71 

l.ll 

I.IA  1.17 

March 

41.11 

14.  II 

1.17 

1.44 

1.71 

111 

IIS  III 

April 

41.11 

11.11 

1.14 

1.  Al 

1.71 

III 

I.IA  1.17 

Hay 

44.11 

11.11 

1.  IA 

•  Al 

1.71 

III 

I.IA  1.17 

Jnr 

AS. SI 

41.11 

I.IA 

1.71 

1 .11 

l.ll  III 

Jaly 

AS. II 

SS.II 

1.17 

1.71 

l.ll 

111  III 

Aapaat 

AS .  SI 

SI.  II 

1.17 

1.74 

l.ll 

III  III 

Saplaahat 

41. SI 

S4.ll 

1.17 

1.77 

III 

III  111 

Octabar 

47.11 

•  17 

1.71 

III 

III  111 

S7.ll 

41.11 

III 

1.  Al 

III 

III  111 

SI. SI 

17.11 

III 

1.44 

l.ll 

III  III 

MIAN 

41  SI 

It. IS 

•  17 

1.71 

1.71 

100 

III  III 

COUNTS!:  COLON!  I A 


MONTH 

AVEHAGE 

TEMP. 

AV.  Ill . 
HUMIDITT 

CHIEl 

CHICAGO 

■I.IIION 

ASCI 

ASCE 

NAHB 

NECA 

MEAN 

MULTIPLE 

Jaaaary 

17. SI 

SI. II 

• 

II 

I.7J 

1  .It 

III 

1  II 

Pabraary 

SI. SI 

SI. II 

• 

II 

1.74 

l.ll 

l.ll 

l.ll 

March 

SI. SI 

SI. II 

• 

II 

1.74 

III 

III 

III 

April 

SI. II 

37  II 

• 

II 

1.71 

III 

III 

III 

May 

SI. SI 

SI. II 

• 

1.71 

1 .11 

III 

III 

<!aaa 

SI. II 

SA.II 

• 

II 

I.7S 

III 

III 

1  II 

Jaly 

S7.ll 

34  11 

• 

II 

1.71 

III 

III 

III 

Aapaat 

S7.SI 

34. II 

1 

II 

1.71 

III 

III 

III 

■apt  aakar 

S7.SI 

S4.ll 

• 

II 

1.71 

111 

III 

111 

SI. II 

Al.ll 

• 

II 

1.74 

1  II 

III 

111 

Mavaahar 

SI. II 

44.11 

• 

II 

1.74 

III 

III 

III 

Oacaahar 

S7.SI 

SA.II 

1 

II 

• .  71 

l.ll 

III 

CBWtm :  1C  VMM 


WIUCI  tv.  Ml.  CHICAGO 


HOMTM  TINT  HIM  ID  ITT  CUM  ll.HiOM  UCI  MCI  KAMI  NKCk  MAN  HUlTIFlt 


Jmiil 

IMI 

S4.ll 

l.tl 

l.tl 

III 

l.tl 

l.ll 

IMmiy 

*».«• 

St. II 

l.tl 

4. it 

111 

III 

l.tl 

Harck 

Il.ll 

St. II 

l.tl 

1.41 

111 

III 

l.ll 

Aft  II 

II.  M 

41.11 

l.tl 

1.14 

III 

l.tl 

l.ll 

N«y 

SI. SI 

41.11 

l.tl 

I.T4 

III 

l.tl 

l.ll 

Jin 

SI. II 

SI.  II 

Iff 

I.f4 

III 

l.tl 

III 

J«ly 

Il.ll 

41.11 

l.tt 

l.tl 

111 

l.tl 

l.ll 

Aapaat 

S4.ll 

41.11 

l.tl 

lit 

1 .11 

•  It 

l.ll 

hyiMAii 

14.11 

44.11 

l.tt 

1.41 

l.tl 

1  It 

l.ll 

14. II 

SI.  II 

l.tt 

l.tl 

I  41 

l.tl 

111 

Altwiil 

IS. SI 

Il.ll 

l.tt 

1.44 

l.ll 

III 

1.14 

Diiniii 

14. II 

14. II 

l.tt 

lit 

III 

•  It 

l.ll 

MAN 

14. 41 

St. SI 

l.tt 

l.tl 

III 

l.tl 

l.ll 

COVNTHV:  FAMAHA 


AVMACI  AV.  Ml. 
TCIfF  NVHIOm 


CHICAGO 


MAN  HUITIFM 


MONTH 

AVMACI 

TIM. 

AV.  Ml. 
NMIOITV 

CHICAGO 

cun  aa.iuoN 

ASCI 

ASCI 

NANS 

MCA 

MAN 

HULTiril 

Jmny 

•Ill 

41.11 

i.ts 

III 

l.ll 

l.tt 

l.ll 

l.ll 

lilimt 

till 

41.11 

l.ts 

•  IS 

i.ts 

l.tt 

l.ll 

1  .11 

Hard 

It. SI 

41.11 

l.tl 

1.14 

l.ts 

l.tt 

l.ll 

1.11 

Apr  1 1 

•4.11 

41.11 

l.tl 

•  IS 

I.TS 

It? 

III 

IIS 

My 

•4.  SI 

41.11 

l.tl 

•  IS 

•  .IS 

1.14 

III 

1.14 

Jaaa 

IS. II 

41.11 

l.tl 

111 

ITS 

1.14 

l.tt 

l.ll 

Jill 

•III 

41.11 

l.tl 

111 

i.ts 

I.t4 

l.tt 

1.11 

Aapaal 

IS. SI 

41.11 

l.tl 

l.tl 

l.ts 

l.tl 

l.ll 

1 .11 

Saplaakat 

IS. SI 

41.11 

l.tl 

l.ll 

l.ts 

l.ti 

l.tt 

l.ll 

•4.11 

41.11 

l.tl 

•  IS 

l.tl 

l.ti 

l.ll 

1  .IS 

Nat taker 

It. SI 

41.11 

1. 14 

1.14 

I.TS 

l.ti 

l.ll 

I.  IS 

•aaaafcat 

Il.ll 

41.11 

1.14 

•  IS 

•  .IS 

l.tt 

l.ll 

l.ts 

country  ,  mm 


CHICAGO 

cun  ir.iiion 


IVIIICI  M.  au. 
MONTH  TINT.  HUMIDITY 


mi  mt  NAH1  NEC*  MEAN  MULTIPLE 


'tftaary 

71.11 

71.11 

1.71 

1.71 

1.71 

1.77 

• .  IS 

1 .17 

r*A(«*if 

77.11 

71.11 

1.77 

1.71 

1.71 

1.77 

•  .$} 

1  . 11 

March 

77.11 

71.11 

1.11 

111 

1.71 

1.77 

111 

1 .  It 

April 

71.11 

71.11 

t.ts 

111 

1.71 

1.71 

•  14 

1 .17 

Hay 

71.11 

71.11 

1.71 

1.11 

1.71 

1.71 

•  •4 

1 . 14 

Jaaa 

71.11 

17.11 

1.71 

1.11 

1.71 

1.77 

t.it 

1 .11 

Ja  1  y 

17.11 

11.11 

1.71 

1.11 

1.71 

1.77 

III 

1 .  H 

Aapaat 

71.11 

11.11 

1.71 

1.17 

17! 

1.77 

•  It 

1.12 

laptaahar 

71.11 

71.11 

1.71 

1.11 

1.7! 

1  77 

III 

1 .  i| 

Octahar 

71.11 

71.11 

171 

1.11 

1.7! 

1  71 

•  14 

1 .14 

Navaabar 

71.11 

71.11 

t.ll 

111 

1.7! 

1  71 

1.17 

1 . 14 

Oacaakar 

71  11 

71.11 

1.11 

1.17 

1.71 

1  77 

1.17 

i  u 

HEAN 

71.11 

71.71 

•  It 

1.11 

1.7! 

1.71 

•  17 

1.14 

COOMTHT :  10LI VI A 

MONTH 

AVEIACt 

TINT. 

av.  m. 

HUMIDITY 

CRRIL 

CHICAGO 

■t.AIION 

AICI 

AACI 

NAHt 

NECA 

MEAN  MULTIPLE 

Jaaaary 

71.11 

11.11 

1.17 

1.71 

1.7! 

•  77 

1.17 

111 

rakiaaty 

71.11 

71.11 

1.11 

t.lt 

1.7! 

1.71 

t.ll 

1 .11 

March 

71.11 

71.11 

1.11 

1.17 

•  71 

1.71 

1.17 

111 

April 

*7.11 

11.11 

1.7! 

1.17 

1.71 

1.77 

117 

1  11 

May 

71.11 

11.11 

1.71 

1.71 

1.71 

177 

1.17 

111 

Jaaa 

It. 11 

11.11 

1.71 

1.11 

1.71 

l.ll 

1.71 

111 

Jaly 

17.11 

11.11 

1.71 

l.lt 

1.11 

lit 

1.7! 

1.11 

Aapaat 

71.11 

17.11 

1.71 

•  11 

111 

1.77 

1.71 

l.ll 

taplaahar 

71.11 

17.11 

1.11 

1.71 

1.11 

1.77 

1.71 

111 

Oclabar 

71.11 

11.11 

1.11 

1.71 

1.7! 

1.77 

•  17 

111 

Navaabar 

77.11 

11.11 

1.11 

1.11 

1.7! 

•  77 

1.71 

111 

71  11 

17.11 
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